Objective: To describe the prevalence of overweight, obesity and being thin in adolescents of La Paz City, Bolivia. Design: Cross-sectional study, clustered sampling. Setting: La Paz, Bolivia, August-September 2003. Subjects: Height and weight of 525 adolescents (mean age 16 y; s.d.71.3) attending public and private schools were measured; sociodemographic characteristics were assessed with a short questionnaire.
Introduction
Both the short-and long-term adverse effects of overweight and underweight in childhood and adolescence have been well documented (Must et al, 1992; Must, 1996; Freedman and Perry, 2000; Kiess et al, 2001) . However, adolescents have been set aside from many Population Health Surveys, as nutritional status is only assessed in children under 5 y and women who have had a child in the previous 3-5 y, justifying a specific call for research in this age group at a global level (de Onis and Blössner, 2000) .
Obesity in childhood and adolescence predicts adverse health outcomes in adulthood (Freedman and Perry, 2000; Raman, 2002) . Adolescent obesity forecasts adult obesity (Dietz and Gortmaker, 2001 ), a predictor of chronic diseases (Caroli and Lagravinese, 2002; Swinburn et al, 2004) such as cardiovascular disease, type II diabetes (Goran et al, 2003) , the metabolic syndrome (Vanhala et al, 1998) , oesophagus, colorectal, breast, endometrial and kidney cancers (Bianchini et al, 2002; Key et al, 2004) . In the US, for example, 60% of overweight children present already one risk factor such as hyperlipidemia, hypertension or high blood pressure, and more than 20% have two or more risk factors (Dietz and Gortmaker, 2001; Dietz, 2004) .
In Latin America, the prevalence of undernutrition-related problems is decreasing while the prevalence of overweight and obesity is increasing, even among native groups (Filozof et al, 2001; Peña and Bacallao, 2001; Kain et al, 2002) . In Bolivia, the only available data concerning anthropometry of adolescents are the regular Development and Health Surveys (DHS). However, these surveys only record anthropometric data for female individuals who have had a child in the past 3-5 y (Instituto Nacional de Estadística (INE), 1994 (INE), , 1998 Martorell et al, 1998) . Therefore, the estimation of prevalence of overweight among the age group 13-18 y might be confounded by the recent birth and breastfeeding practices. Our previous analysis of the raw data of the Bolivian Health Surveys 1994 and 1998 suggests that an important increase in overweight of 10% points has occured in a 4-y period in women of childbearing age (Pérez-Cueto and Kolsteren, 2004) . Some small-scale studies performed in the 1990s showed that the problem of stunting is still a concern, both in children 10-12 y (Slooten et al, 1994; Post et al, 1994) and young adults (Guzmán et al, 1996) who may also be at risk of chronic diseases if they become obese later in adulthood.
Therefore, the present study concentrates in describing the nutritional status of a sample of adolescents living in the Bolivian capital city of La Paz, for which no information is available at present.
Methodology
The sample size was calculated for an expected prevalence of 20% overweight, with a precision of 5% and 95% CI. A design effect of 2.1 was introduced to prevent bias due to the clustering. Using Epi-Info v. 6.0 Software, a total number of 517 individuals was obtained to produce the minimal sample size. The expected prevalence was obtained from the published results of the 1994 DHS (Instituto Nacional de Estadística, 1994) , where 21% of the total sample of women could be considered overweight (BMI425 kg/m 2 ). Schools were randomly selected from the Bolivian Ministry of Education's list using computer-generated random numbers. Schools without Secondary Level were eliminated, and replaced by the following number on the list. Both public and private schools were considered in the sampling. Each school was visited 1 week prior to the survey. The questionnaire and measurement methods were explained in detail to the Directors and teachers. Then in each school, classrooms were again randomly selected. On the day of the interview, students received a detailed explanation of the study and were free to participate or to refuse participation. Every student present at the time of the interview was surveyed. Each student gave written consent to participate in the survey and the Ministry of Education provided the ethical approval. Therefore, 595 adolescents in the last 5 y of school were surveyed; a trained physician following standard procedures (WHO, 1995) measured height and weight. A self-administered questionnaire was used to obtain sociodemographic characteristics. Students were kept in their classroom with the interviewers, a trained physician and a trained nutritionist, and clear explanations were given to each question. Teachers helped in the process of communication with students. Students could ask for clarifications (only once a word was reported as not being understood by a female adolescent of 14 y). The questions were based on standard population survey questions, since in Bolivia, the Household Surveys' 1999-2002 included individual responses of children starting at an age of 7 y (Instituto Nacional de Estadística, 1999) .
Students with missing data on age (n ¼ 18), and those over 18 y (n ¼ 17) and below 13 y (n ¼ 6) were excluded from the analysis. One woman in her second trimester of pregnancy was not included in the final analysis. Hence, data of 525 students were retained for analysis (88% of all interviewed). The International Obesity Task Force's (IOTF) recommended cutoff points for the body mass index (BMI)-for-age (Cole et al, 2000) were used to classify overweight and obesity, while thinness was considered if BMI o18.5 kg/m 2 (INE LPB, 1994 in order to allow for comparisons within the country. Stunting was defined according to the WHO's recommendations (WHO, 1983 (WHO, , 1995 . 'Age' was calculated from the reported date of birth of the respondent to the day of interview. Statistical analyses were performed with SPSS v. 11.5 and Intercooled Stata v. 7 Softwares. Differences in prevalence were assessed using the Pearson's w
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. ANOVA was used to compare the gender differences in age and anthropometric characteristics. Normality of data was assessed with the Kolmogorov-Smirnof Test. BMI (P ¼ 0.089) and 'weight' (P ¼ 0.181) were normally distributed while overweight, thinness and obesity presented a Poisson distribution (P40.9). Preliminary analysis of the data showed that the categories of occupation of the father 'retired' and 'unemployed' were not significantly associated to being thin, overweight or obese in this sample of Bolivian adolescents (Overall P ¼ 0.652). Therefore, and only for the purpose of the present paper, these categories have been merged under 'not economically active'. Logistic Regression models were fitted in order to determine the predictors of being thin, overweight and obese. Each of them was included in the model as a dichotomous-dependent variable. 'Age' and 'Pocket money available' were introduced as covariates. 'School year' (8th Grade Primary, 1-4th Grades Secondary), 'Type of school' (private-public), 'Language spoken at home' (Spanish, Aymara, other), 'Occupation of the Father' (manual, nonmanual, not economically active) and 'Occupation of the Mother' (manual, nonmanual, housewife) and 'Working status of the student' (yes, no) were included as categorical variables. To determine which variable was to be kept in the final model, a backward conditional procedure was used. Removal of variables was at a40.05 for the Wald test. The Hosmer and Lemeshow Goodness-of-Fit test was used to assess whether the model's estimates fit the data at an acceptable level (Bender and Grouven, 1996) . The Pvalues less than 0.05 were considered significant. Table 1 shows the age and anthropometric characteristics of a sample of 525 adolescents from La Paz, by Gender and School Grade. Gender differences in height, weight and BMI Overweight in Bolivian adolescents A Pérez-Cueto et al were observed. Boys tend to be taller and thinner than girls between 13 and 18 y of age. Distribution of adolescents according to gender and course level was balanced. The age of male adolescents was not different from the age of female students. Table 2 illustrates the prevalence of being thin, overweight and obese by gender and type of school in a sample of 525 adolescents of La Paz, Bolivia. The only statistically significant gender difference was found in the prevalence of overweight, which is 14% points higher in girls than in boys. Surprisingly, significantly more adolescents attending private schools were found to be thinner than those attending public schools (P ¼ 0.00013); however, the differences in overweight and obesity were not significant between types of school. A high prevalence of stunting of 35% (74.1) was found in the sample of secondary school adolescents (data on stunting are not shown in the tables). Table 3 shows the odds ratio of being thin, overweight and obese in a sample of 525 adolescents of La Paz, according to the sociodemographic variables that were retained by the backward procedure applied to perform the Binary Logistic Regression. The odds of being thin were higher among those working (P ¼ 0.03) and among those of a higher age (Po0.001). The odds of being overweight were higher among female subjects (Po0.001). The odds of being obese were higher among younger adolescents (P ¼ 0.046) and among the more wealthy ones (P ¼ 0.044). In all three cases, the Hosmer and Lemshow Goodness-of-Fit tests yield a P-value greater than 0.05, implying that the model's estimates fit the data at an acceptable level.
Results

Discussion
According to the design of the study, the minimum required number of observations was 517. Even after exclusion of uncompleted questionnaires, this number was still achieved. Therefore, the sample allows to infer the findings to the mother population and to describe the nutritional status of adolescents attending secondary schools in La Paz. To the knowledge of the authors, this study is the first one to describe the prevalence of being thin, overweight and obese in a sample of adolescents living in La Paz, Bolivia.
The controversy on the classification systems of childhood and adolescent overweight and obesity is still ongoing, however, and despite its limitations, the IOTF reference is gaining increasing acceptance (Neovius et al, 2004) . In fact, if compared, the prevalences of overweight and obesity obtained applying the IOTF and the WHO's cutoff points of BMI-for-age will yield similar results . Although the use of the IOTF reference may slightly overestimate overweight and underestimate the prevalence of obesity, the differences were not statistically significant, for example, in a Greek sample (Karayiannis et al, 2003) . Furthermore, the IOTF reference (Cole et al, 2000) has been suggested to be appropriate for the identification of overweight and obesity since the proposed cutoffs are a result of Overweight in Bolivian adolescents A Pérez-Cueto et al the analysis of international pooled data and therefore constitute the best instrument available to date for epidemiological studies (Woodruff and Duffield, 2002; . One of the characteristics of the nutritional transition is the coexistence of overweight and underweight in the same population (Doak et al, 2002 ). The present study shows that both overweight and obesity are now significantly prevalent in a society where undernutrition was the main public health concern, and allows to state that Bolivia is undergoing further steps of the nutritional transition ( Table 2 ). The present results show that 9.3% of the adolescents in the sample were thin, which is similar to the observed prevalence in Brazil, a neighbouring country . However, it is still higher than the reported prevalence for Bolivian adolescent mothers who show only 3% prevalence of thinness (INE, 1998) . 35% of the sample could be considered stunted using the WHO's Reference (WHO, 1995) . This value triples the reported prevalence of stunting in women of 15-19 y who had had a child in the previous 3 y (INE, 1998); however, applying to our data the single cutoff point of 145 cm for height that is regularly used by the Bolivian National Institute of Statistics, this value is reduced to 3.4% and becomes three times lower than the reported one. These discrepancies support the need to develop further references that may be of more pertinence for adolescents in developing countries (Woodruff and Duffield, 2002; Neovius et al, 2004) . The present study found that 4% more boys can be considered as thin when compared with girls. Although the difference is marginally significant (P ¼ 0.08), the observation is in agreement with previous reports on Brazilian, Chinese, Russian and Egyptian teenagers (Galal, 2002) , where a higher BMI could be observed in teenage girls. Overall, overweight is almost 20% in this sample of adolescents from La Paz, but this is mainly explained by the high prevalence among female adolescents. A separate analysis of the Bolivian DHS 1998 Survey's Subset of data for girls between 15 and 17 y in the city of La Paz was performed in order to validate the present results. Although DHS provides data only in girls who have had a child in the previous 3 y (hence a different population), the prevalence of overweight was found to be of a similar size (data not shown). The results described in this paper are furthermore in agreement to previous reports for Brazil (Neutzling et al, 2000) and East Germany (Frye and Heinrich, 2003) , but apparently in other countries the contrary is observed (Kautiainen et al, 2002; Savva et al, 2002) , where boys tend to be more overweight than girls, hence impeding generalisation.
Although sexual maturation was not assessed in this study, the inverse association between obesity and age agrees with a previous report where higher rates of obesity were observed in girls around the time of menarche (Kimm and Obarzanek, 2002) .
The association found between being thin and working status of adolescents may reflect that the income of those adolescents who combine working with studies is not enough to cover their subsistence needs. Many of them are (INE, 1994 (INE, , 1998 . b Overweight and obesity were defined using the IOTF cutoff points (Cole et al, 2000) . Overweight in Bolivian adolescents A Pérez-Cueto et al maids (girls) in the houses of richer people, or helpers in the public transport (boys), both with a very heavy workload and little time for eating, studying and rest. However, the stunting levels bring the attention to the food shortage these particular group of adolescents may be systematically facing despite the efforts of the Bolivian Government to provide a free breakfast (morning schools) or snack (afternoon schools). In agreement, but in the other side of the 'working status', each extra Bolivian Boliviano of pocket money available increases the risk of obesity by 16% among nonworking adolescents. Nevertheless, further research is needed to better understand the determinants of food choices made by adolescents of school age in Bolivia. School attendance in Bolivia is compulsory only during the first 8 y of school (primary level). Secondary education is therefore voluntary, but most of the children living in urban areas will finalise the Secondary cycle. La Paz is the city with higher levels of attendance in secondary schools both public and private (Instituto Nacional de Estadística, 2003) . Since the 'type of school' was not significantly associated (P40.05) to the nutritional status of this sample of adolescents (Table 3) after controlling for the effects of the other variables, it is not likely that this could be a source of bias in the results that have been presented. Adolescent BMI predicts cardiovascular risk in later life (Raman, 2002; Jeffreys et al, 2003; Oren et al, 2003) . Even more, overweight in adolescence has been suggested as a more powerful predictor of morbidity risks than overweight in adulthood (Must et al, 1992; Dietz, 2004) . Therefore, the present findings suggest that female adolescents living in La Paz may be almost four times more at risk of obesity and hence to chronic disease later in life than their male peers, and that the high prevalence of overweight may affect their later social and economic status (Gortemaker et al, 1993; Sobal, 1994) .
The present study supports the plea to develop improved references for the assessment of the nutritional status of adolescents in developing countries (Woodruff and Duffield, 2002) . The WHO's references have been criticised because of the risk of misclassification of individuals, which can be translated as a combination of over consumption of health resources by individuals at lower health risk and under consumption by those most at risk (Neovius et al, 2004) .
Since the present study was performed only in one Bolivian setting, future research activities should target adolescents at a national level in order to first, describe the current nutritional status of this population group, and second, to better understand the underlying reasons of the prevalence of underweight, overweight and obesity focusing on food intake and physical activity.
In conclusion, a prevalence of 20% overweight and 2.3% obesity was observed in a sample of 525 adolescents from La Paz City. These figures reveal the ongoing nutritional transition, while supporting the need of enhanced nutritional surveillance and interventions in this age group, particularly in girls.
